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~dy=
R (m) earth radius
s (m) distance of the center of grevily from the nose of ile
rocket
8 (xeg) thrust
t (sec) tine
T (°x) temperature
v (n/sec) velooity
¥ (kg) air resistance
x (m) horizontal distance in the tangential plane, through
the launching point
Yy (l) height over the tangential plane through starting peint
s (a) third coordinate vertically through x and ¥
ol (degreesn) angle of incidence between path tangent and the lengi-
tudinal axis of the rooket
1r (degrees) inolination angle of the flight path between x axis
and path tangent
'ﬂ (degrees) rudder angle
nD (degrees) angle between x axis and longitudinal axis of the
rocket
M (1) mase ratio

P (xs noz/n“) air density
Ql(dﬁgrool) angle betveen vectors, center of the earth - lsunching
: point and center of the earth - path point of the

rooket (Netes in general equations the angles are
taken in circular measurs).
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Yor the ballistic calculations the motion equations were formulsted
as follovwss ‘

_ 8¢ Torce equation (in flight }ath direction)s
Pomys 5-W-mg sin ¥’
b. PForce equation (perpendioular to path direction):
vV o€ ° -
My = Skt g F 3ot + g F 'a%'?"' Py-mg Cos ¥
¢. Moments equations _ '
(EI'S)C&F 32%’“"‘(92’5)%‘: 3_5_0.7“(33_5)‘\:,7 =0
oK

1n the first equation appears thrust, whereby the component S cosoC
is substituted by 8, air resistance and the weight component.

The thrust is composed of the thrust on the earth surface 8,y the
thrust increase with altitude Pofp(l- P/, ) , and,if there are Jet
rudders, the thrusi.loess through the jet rudders AS . TFor AS ,

s constant medium value was fixed independent of the rudder deflection.

irobably by means of data from Peenemusnde. AS Jos of the order
£ 12-15% of B, for maximuam rudder deflectien of 25°, L
Por the thrust the equation iss S8 Se+P.R (I- P/p.)-AS)

or also emphasizing the ‘thrust 4n s vaouua (8 o0 )
SeSe0 - P.Fg'%."A‘o

gr. WOLFF and Dr. ALBRING' Rad established the mean value "éo use,

The mase m is & linear funotion of the times M= me +vht

wheredy & is negative, & was generally caloulated as constant. Ia
seversl A-4 ocaloulations s veriable weight rate of flow for the first
four seconds was osloulated until the full thrust was achieved.

Ground thrust gnd thrust in a vaouum were formulated as fellowss
S= IM/Cy and Se0 = |h/ce

G and Co0 vere heredy exhaust speed of the .gases on the ground and
ﬁn & veouus, respectively. Accordingly, altitude variable exhaust
speed (o) was intreduced by the relation § ®ih/c.

The air resistance has ‘the form: w-%. Fe wiﬂ.f I{V“"' 'i’gsg .

The resistance facter o, ¥as given as s funotionv of the Nech

‘ nunber ng,ﬂ ' T , the altitude h and for antiaireraft rockets of
indidedos

the angle o 0 ¢ for muided missiles the funotion of the
ansle of incidence was generally neglected for Egt. (1) only.

‘ 8BCRET
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a teble existed, which used as basic data the valmes of the German
artillery (normal atmosphere). For higher altitudes a temperazture
éurve was taken, which Prof. SEELIGER (Greifeswald) stated in a report
which he wrote in 1945 for the Zentralwerke Bleicherode., The table
covered an sltitude ¥p te 80 kilometers, Furthermore,the tahbie
cantsin!d the curve of g as a function of the altitude (g = 9.810
met/sec”). . °

(Since about 1950 andther table of the atmoephere was used, in which

data on the ground values is given by .Schapiro, a temperature ocurve

in low altitudes is taken from Russian literature (Schapiro), and g
for high altitudes a curve derived from foreign experimental results

( ; were used. The literature was available in the branch - 25X1
library. The researcher for this table of the atmosphere was Dr.

SCHLIER, | |the new table covered up to 100 kilometers 25X1
altitude. One of the reasons for making up a new table wae that in :
the 0ld table P/p, and P/ﬁ. were given to three valid places. This

resulted in some cages by integrating in an irregular course of the
differences. The new table was calculated for four valid places.)

In the second equation nppn.ri the thrust cemponent, in whieh Sin
is replaced by o , the lift, the rudder forces and the weight com-
ponent. In the 1if4 occefficient 9¢4/ ~ as a funotion of the Mach

number and eventually of the altitude, “N/;n as a funotion of

the Mach number was given, These values were given by aerodynanics

in such a form that fl‘u largest oross-section of the roocket was always
taken as the datum plane. .If the rocket had jet rudders, the resulting
cross force was applied in fora Pn with constant P,

In the moments oqun;en, oorro;ponding to the values in the second
foroes equation, the fastors ' Cand
cuation, the factors 4F Yerw 4P §gan

- 4if present - P = were taken into consideration. The distances
of the points of application of these forces from the center of
gravity ave €, -8, €,-§ y a2d €3 =8 . respectively. The
curve of (s) a Zfunotion of time (t) or of the recket mass was de-
termined by the design sectien; the aerodynamios section supplied

the curve of € as & funotien of the Mach number; @3 and €3 are
oonstant; €3 was in general slightly larger than the length ( 2 )
of the recket. The data for center ¢f gravity and pressure center
ourve were as usual withott dimensions in the fora i; ¢I', ‘f -7

For the ballistic caloulatiens in every instance moment balance was
assuned, so that the right side of the equation (3) was equal to zexo.
Therefors it was not necessary for ballistiocs to know the moment of
inertis around the trqnsvezsy axis of the rocket; in first place the
complicating factors '&' and in the mathematical trestment of the
equation system were elinminated (A0 = angle detween rocket axis and
horizontal plane). Yo

For ballimtioc investigations ne further factors were considered. %The
consideration of further momants md,«fin,-proeou of stabllity examina~
tions were the task of the guidanoe section (Dr. HOCH).

SECEET L
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28. HOCH used his "hhnlodoll" ror the study of the second force equatinn

.; ~and-the moments equation ingtion of the gide
- tabilitys ’—Iy—._llﬂ_llln_ﬂx'_thn_qqu 25X1

29. ‘gn the above formulation: the oquations 2 and 3 represent linear equations
- for the angles of incidence and tlu Tudder angle % .

30. Equation (3) has the results

(4) ‘Qa-ke‘ , .,

with . : - - f
] .

(5) xollsipfea ., (r-s)ea

| (Cz-s)fF¢1‘+(¢,:'s)P p R (e:-$)Cy

Cdna#) q_..ea.é;

31. The secend fon of the equatien (5) arises, it no ot ruddess are’
included (P = 0). B on A2 ATihes, i1 ®
32 fron the equatiens (2 and’d) resmite’

(6) x= W“V’f tg cob )

with . ‘
(1) Ns S+q Pei- (?, Fepr P)l\ JorNeS$ "‘fFG& !:l.'_%

33. The sepond form of the ognun (7) 45 again fozx P = 0.

34, To the o%uuoul (1) to (5) ,ohn tlu oquﬂou for tho tnautuv
coerding ' L C ‘

(8) X \ICu‘L~ S . -
A, (’) Y!VSM? - | Lo L ‘*.f

P Mlu Vi, B "‘1‘.7‘./;‘ i 'l‘(l"n
gg: %h small distanoces from: ihy: huon puu Y oan be 'ukman alutudu

over the earth surfise; At mt or M.luncu the difference between
h’ana Y_,hu to be conaihph ol .

(10) heyrah

P ) LV L .

.

0= ltntiu poiut (sove point
. of the x, y coordinate
system)

# .. i M = center of the earth

Ps tudoctoﬁ peint with
ooerdiutu ,y

3] - n.uu ot tho urth -
6570 kilomeiers -
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SECRE? .
\ -9+ :
From (Reh)* = (Rey)™4 x>

and (10) disregarding (Ah):
(Re¥)*+ 2(z.+Y)Ah 2 (2+~/)"+x’-

z(zw) = '?.%(WE) = ';_"E (1-%)

Por powered flight path the npproxiution (11') Ah = x>
is generally suffiocient. 2R

or (11) Ah=

For Ah as a function'“o‘f- ’X‘or of X and Y, tables wei-e established,

In connection with the cnrvature of the earth, which determines the
difference between h and y, it must be uid, that gravity for greater
distance from the zero point of ‘the coordinates system has a notice-
able x-component. When in the ‘sketch Figure No. 3 the angle at P,
which is equel to the angle OMP, is designated as ¢ , the gravity

component isg gx--%smtp .‘-% .R-:'!ﬁ-z %.ﬁ.
: as—aﬁoa¢~-?

'I'he oonsidcrlt:lon of g_ was dono, if at all, necuury, by a aoparate
disturbance caloulatioB, ZThis was not done for the Wasserfall, but
was considered for R-10, R-12, R-14 and V-2, Unknown factors :Ln the
equation (1) ares velooity v, altitude h, which appears in 8, W and g,
and the inclinatien angle of flight path ¥ . Through n.ltitude

equation (1) is ooupled with equation (9), p,ad = in case the differsnce

between h and y has to be considered - also with equation (8), eo that
thess differential equations must be integrated simultanecusly.

The whole equation system has one more unknown faoter than the number
. of equations. This gives the liberty to assume one condition.

N

The poui‘uiuﬂn are the followings .
as The inclination vuu’lo'bi flight path (‘ is presorided.,
b. The angle of inoidence o is pr"uori'bodq

/ @ In antiaireraft recketss the altitude sangle [ , under which ths
rocket appears from the starting point, is presoribed. In this
case also the cenneotion between [ and the other values ie
needed.

is presorided, or fixed for other :-nlonl. then equations (1),
(8) (9), (11) represent feur equations for the four unknown factors

Yy X, ¥ Ah o The first three equatiéns of the above group are
n‘diury diffcrontiul equations of first order.

BECRET
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edure for erical In tion of Differential gations

44. The first force equation and the equations for the trajectory coordinstes
. with the starting conditions x = 0,y =0 :or-éo were integrated in the
' Bgllistics Bection by Dr. WOLFF using the Bessel méthod. The reason

was the follewings in Bleicherede Dr. SCHLIER had worked with this
system and the caleulation perweniel had learned it, because he had
already used it in Psenemuende. Zherefore, the use of this system
was continued in Ostashkov and thé old personnel were not forced to
learn a new method.

45. .In the working group eof Pro? .KLOSE integration was dene using the
method of Adams-Stoermer, probadbly because KLOSE was familiar with
this method from experience in Germany.

46. The Boviet assistants who were assigned to s in Ostashkev (females
with high schoel sducation) had no knowledge of the integration of
differential equations)and were taught the Bessel methed by us. Txey:
proved to Be good caloculaters. Onoe,tive computers came as help frem

s ‘NMomoow, They used the A - er system and told us that this
- ‘l,yu_,t'on was always used.

47. The imtegration of the squations (1), (8), (9) was done in general

with the interval At = 2 sec. When A-4 trajectories were not im-~
medistely caloulsated with full thrust, but with inorease of the thrust
up to full thrust, then A% = 0.5 sec vas selected in the first four
to six seconds as an integration interval, But generally osloula-

tions wers done with full ‘thrust from the start.

A8. Acoeleration ¥ was caldoulated to a hundredth of l/ldoz, velocity v to

s tenth ef l/no,' coordinates were ocaloulated to the nearest meter.
Later the mass retié wap-often seleoted as sn independent vartable
instead of the time t. jhi' has several 'small advantages for the
sumerical csloulations./ '

48 | S |
‘ F Among the membders of the group were a nunbar
4u. of z;nngpr persons whe had alresdy worked during the war wiih Prof.
" vELOSE in Fuamersder?, especially a Dipl., Phys. BTANGE and & Dipl. Chéa.
" EKLUGB. Several technical ocaloulaters and drafismen served 43 aseis-~
tants) theye was also one stenotypist. The Soviet supervisors of the
eotion weres OCol. POKROWSKI and his deputy Lt. Col. SORKIN.
$ POXHOWSKT was & ¢glonel-engineer, but had no specialized
knovledge of mathematics or ballistios. SOREIN on the other hand was
trained in dallistiod, and had alse occupied himself with rooket
problems. | ' he worked at that time on questicns of
the mechanios and dynanics.sf hadias with variable mass. Except for

:io;o trLJngLcLﬂovhtl had contaot with the section led by Prof.
O8E.

_—_—

. .o L .,
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Th- task for the KLOSE group was the re—dzsigning of the develgpment
of the AA-rocket "VWasserfall®, The work was mainly in calculations.
\ the KLOSE group had been working on this
~task for several monihe,: The reference dats aveilable to the KIOSE

- group was very scarce. Sovcrai design drawings of the whole vyocket

were available,. but they contyadicted each other in detail. KLOSE
intended to attemd to the ballistic problems himself, STANGE to the
asrodynamic questions, and XLUGB to the thermodynamic problema.

no reports had yet been prepared by the
-groups. BEspecially unolegr at that time was the problem of the

tuidmo of the missile. Only several weeks after my arrival did

_ BORKIR appear with an equation, which was given the designations

"differential equatien of the ground caloulating machine of the

rocket 'Wasserfall'™ - the applicable figure is shown below.

' s R = rocket .
Z = target e

O = la.unching point
. sSbumed identi-

‘ul with the
.ground lt*tton

25X1

25X1

25X1
25X1

r = angle of olontion, ;t whioh the recket nppurl rron thl ground .

. statien, Pl oerﬂqpondinc mglo fo:.- the target (n.iz-cntt)
ks ‘ AT . o
. Hﬂr- #4

The. equation was a d‘.i.ﬂorniul qqut:l.oa of looond ordor for I" vhinh

connests [' with ('3 . The exdct form'of te equation is mo longer
_knou to me, !ho !'onnug nluu appuna 1; tho"oqut:l.onc ’

" . . _ .
r, f‘. I-t . funotien of F I" nnd. a funetion of t. Th- fnnotion

or r- ri hul tho .“.orl, vhex - Fg a$ 3-(5) W

w l:I.la.lu'. uth uu fo‘: 8 b, o. This was n.lid whon &
was not toe great for §8 %0 . Tor §>%°% ¢ 2 vas
constant equal 3.9 o/sec (F) the funation of t wass

£(8)s lafees)

The diZferential equatien of the caloulating unit should be valid from
t = 6 seoc on, Until this moment the rocket flew vertically upwards.
At t = 6 sec,the change from the vertical flight began. The angle of
elevetion |[° of the recket could be determined from the differentisl
equation of the ulonhﬂng unit. Heretofore, only the knowledge of
the angle of elevatien of the target was noouury. The differential
equation was of @ nature, that $ approached sere with inereasing ¢,
i.0., the defleoting are ohanged over into the target seeking path b
which ground statien, rocket,and target lay inm one line (['»

As soon. o the urtorgnai 'boiunn " and r‘. vae less then o 52, 1%,

S
e szoxs?

1
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~ should be calculated until the impact of the rocket on the

the target-seeking procedure. n
N ' T et

Thne, the flight path of the rocket consisted of three partss - (l)
a vertical ascent in the first . ix seconds after the launchingy = (2)
the arc of deflection determj) by the calculating unit; and (3) the
target seeking path. When ¢ target approach lay in s vertical Sla
through the launching point, tHen the differential equation of “the pal-
oulating unit is suffiecient fer determining the movement of the rocket.
In any other movement of the target,further data is needed; for exaample,
the side angle & against a fixed direction in the horizomtal plane;M
perhaps the x - direction., No information at all could be gained im ™~ -
this respect, neither at Gems in Berlin, nor later in the USSR. Other
German working groups at Gems, which possibly had some knowledgs abtonut
the calculating unit were not asked about this by KLOSE. SORKIN, who
—.had piven us the differtntigl equation, could not say anything more.

&got told about the make-up or the operation of the calculating
unit. us, one of the most importent questions, namely under what
command the rocket should f1y in space, remained unsolved. Conse-
quontly,[::]vorkod in Bbrlin only with plane trajectories of the
rocket "Wasacrtall" ,

But several weeks passed before trajectory investigations for "Wasser-
fall" could start at all. | |began only in the second
half of September 1946 with a trajJectory calculation. Until then ,
even preliminary data on weights, thrust, weight rate of flot, gas
exhaust velooity, eto., 'oro aissing.

During the firss part of(ggﬂwork,at Gema, weights and senter of gravity
location were caloulated from old designs. BSTANGE occupied himself
with the theeretioal detertination of resistance and 1ift factors

and the shift of center of preasure. KLUGE made theoretical examina-
tions of the o:huult volooiiy of the combustien gases and of the thrust,

In the ballistie field, several ¢0norll examinations were started at
this time. Several t;zcnt $racking procedures for antisiroraft
Tookets were examineds .

s, The target seeking method, The rooket is guided from a ground
station in syeh & way, that ground station 0, rocket R and
target 2 aTe always on one line (see Figure ¥o. 5).

&
wid 4

- 'SBCRET
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I
‘e

" b. Gemerslisation. The rocket 1s guided from the ground statioa in

. ook & vay that the angle between ground station, rocket, and
. target has a fized value x (see Pigure IG).

2

¢: Dog curve. The recket has & searcher head, and flew in such a way
$,l:i i%s longitudinel axis alvays aims at the target. In matho-

matical caloulasiens, the ocondition was also scoepted. that the

Srajectory tangent dnp poiats at the target (see Figure #7).

i

Pigure #7

4. Dog curve with angle of lead. The rocket flies in such s way

* thet i%e lomgitudisal axis (or the trajectory tangent) always
forms a preserided angle (angle of lead) with the connecting
1ine from rooket to target (see Pigure §8).

72

Cherear e
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. 5T+ For x = 180", case b., above, becomes &.} for x = 09 case d. becames c.
‘ In these tasks the equations for the trajectory calewlations were first

. formuleted, and secondly the transversc accelerations appearing in

L each procedure were examined,

58; Prof, KLOSE made sta'bility examinatione for the first part of & -

vertical ascent after the start and used thus glr
‘da.ta for the "anzﬁalL"A_{

Data for "Wasserfall®

59.

0. The starting weight was about 3.8 tons, the thrust on the ground 8

to 8.3 tons, the burning period 46 seconds. The Jet rudders were
dropped off in the seventeenth or nineteenth second.

» The o_ values in the subsonic region (Ma < 0.8) forog = 0 were ap-
proxiﬁately e_ = 0,250, the maximum of Oy (under Ma = 1,1 to 1,2
was 0.8 or more,

Ko Yion Bauat o

Pirst the motion of the target is given. In the most simple case the
airoraft flies in a vertical plane through the launching point of the
rooket (x,y - Plene), in constant altitude X with oconstant veloocity V
and in the direotion of the negative x - axis (abscissa of the target

oquals X),

(%) H)

X

Figure 9

L)

63, zgnn‘tho ‘ootnncuat of the angle of elevation is & linear funotion of
o times o '

ﬁl‘iﬁ \“, Sin [y cos [y
e 2 f;l cot r“

SIORET
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64. Therefore [3and the time derivatives are known, and it is possible o
calculate the angle of elevation [ ‘of the rocket and its derivatives
from the differential eguation of the caleulating unit (or from[7
if the rocket flies with the target-seeking methoal: The starting
conditions are "=90°, [:zp for t = 6 sec. [, ', * can therefors
be regarded as given. For the treatment of the motion equatioms (1),
ete. it is evident to use polar coordinstes 3

(12)  x=rcosp
; (13) Y=y snp

Differentiatiom resultss

(14) %= Feosl'- ¢ g

(15) % =P sihP 4 ] cos]

It followss

(16) Ve xryya o paga px :

(A7) yye- H"ﬂ-f* (}f‘,,,r»)q)’ e L
sa If the first force equation is multiplied with v, then there'rolloms

(18) mvv-m{!‘l"ﬁ-f‘ (p rrf‘)}

‘SV—WV-W\%V 3in ¢

Ve oan hereby be expressed by (16) by the polar coordinates and their
%or;.vativu. The same hold for V¢in X' based on the equations (9) nna
15).

(19) V¢/n g ?‘Sl.nr'-l-v‘ﬁ cos[

66. The right side of (18) slso depends upon the sltitude (because of 8,
W, ¢)¢ It is possible %o take % for the altitude in case of AL rockets
with little distances from the launobing point, whiob oan be reduced by
(13) to r and ™ ., There with (18) represents a differential equation
of second order for r, and r is the omly unkmown, (\* is ab the begin-
aing of the caloulation different from S0r0, sinoe the starting valves
. +&7e the values for + = 6 seo in the verticsl ascent.)

67. 3By oaloulating » through integration of (18), v is also glven through
(16§ and y through (15,. The adscissa x 1s found through (12) end the
trajectory angle of imelimation X* oan finally be determined through (19),

68, Appropriste formulas for osloulation of the trajectory angle of in-
olination " can also be found in another ways

+on s T/K o x¢n ~Yeop ' = o
Differentiation results in

X $th ] +x ] cos ' gcosS e yfrginl o
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By consideration of (8), (9), (12), and (13) fellows:s
V(cos & sinl'~ sin ¥ cos ') + f’r(au M+ s:’n’f') =0

Hyr

25X1

or (20) v Sin(¥-T)=r [

Correspondingly follows from X Cos ' +d- smh=v
through differentiation

(21} v cos (¢-') = i
From (20) and (21) follows by division

(22) pan(¢-r )= %_ﬁ

#9. Bach of the formulas (19), (20), (21), (22) can be used for the cal--
culation of ¥ . In the second force equation appears the derivative
, which is found through differentiation of one of the formulas
(19) to (22); for example from the formula (20):

sin (6-P) +v(0-P)eos (¢-1) = Fhevfi
or on account of (20) and (21):
YL b v mvop s bfert
that 18 .
(23) v = (2v-R)P e Fh
This is an exaot formula for the traneverse acceleration.

70. .zn le of :;.ncidencc and rudder angle are to be caloulated by the oqmitiom
4) to (7). 3

. Y-
71, When spproximate preliminary deta for weight, thrust and resistance coeffi-
cients were known, several vertical ascents were caloulated, based on
different values for starting weight and starting thrust, '

72, Furthermore, linear inclined trajectories with starting values for ¢ =
€ sec were caloulated.

diagonal
-h-oj ectories

0

73, Since 1ift coefficients were known and the funotion of the resistance o=
efficients with the angle of attack and the rudder angle were determined,
the influence of the o_ inorease on the burning out-off speedand the burn-
ing ocut-off location wis examined, The dependence of the Oy value on &L
and 34 was formulated sl Mg, o 25X 1

s Cupt CY >+ C9 ot + Y i ‘
oma .

¢
This cquo%:lon had been used previously in

74, The inorTease of the O_ -value by considering the dependeno on o and Y| wes
very substantial, ‘evel 12 the beginning of the transverse trejectory was neg-
lected, The beginning of the transverss trajectory demands by comparison
with normal trajectories with slow deflection from the vertical ascent} very
great anglez of 1.ncidcenoo. ‘

< SECRET
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76.

77,

T8

80.
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The result wass in transverse trajectories the air resistance becomes
80 much greater, that the gain on cut-off velocity by thé more fav-
orable weight component Mg Sin ¥~ s in comparieon to the verticel
ascent, is lost again., This result was later confirm-d by more ac-~
ourate trajectory caloulations| ~  |in the USSR, 2

In steep and also in level trajectories the cut—off veloeity was about
800 m/sec or slightly more. The consideration of the strong: dependency
of the o value onc and 7 produced the result that the equations
(4) ana '(6) had to be solved simultaneously with the equation (18).

The differential equation of the caloulating wunit was examined, to
determine when the deflection arc is completed and the target ap-
proach begins. The result is that the point of time can be rather
late in some approaches (=3 38 sec. ). The target approach path’
would in such a case only begin in rather *high altitude (= 8 +to
9 kilometers) and a target which flies at low altitude eduld not be
attacked with the rocket "Wasserfall” for such an approach,

In the second half of September 1946 & trajectory calculation was done
by utilizing the differential equation of tha sslanlatine unit an
oording to the ahova damarihed annatiasne |

In the first half of October 1946 SORKIN asked Prof. KLOSE to make

5X1

25X1

reports on the current research. This was done|  |eaw these reporta 25X1

agein in the spring of 1947 in Ostashkov. They were ocompiled in three
volumes with the following titles:

e Institute Berlims Dallistics of the Rooket Wasperfall.
. Imstitute Berlins JAsrodynamice of the Rooket Wasserfall.
oo Institute Berlins Termodvnanios of the Rooket Wasserfall.

The first volume oontained Prof., KLOSD's und; examinations, the 25X1
80 des]

seoond contained STANGE's examinations and o lgn data, the third

was the work of XLUGH.

On the 22nd of Ootober Prof. xmnpum to the USSR, The
remainder of the co=-workers of XLOSE's €roup remained in Germany and
were, shortly after| | departure, given notics st Gema, 8TANGE, and
porhaps a few others, were then still working for a short time olosiig
the office, Neither STANGD nor KLUGE went to the USSR,

25X1
25X1
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